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SECTION I

INTRODUCTION

It is now generally accepted that flight-by-flight fatigue
testing is more representative of service experience than block
type testing. Further, it appears that load randomization within
a flight corresponds reasonably well to flight time history
measurements. The purpose of this report is to provide a computer
technique to transition from exceedance data for various phases of
flight to a randomized flight-by-flight loading sequence.

The method is based on the assumption that the exceedance
function for stress at a control point of the aircraft has been
stepped ( i.e. defined in terms of the number of accurrences at a
finite number of stresses). One approach for obtaining the stepped
exceedance function is described in reference (1). These data are
derived for take-off taxi, flight (including all of the mission
interval divisons such as ascent, cruise, combat, loiter, and descent),
landing impact, touch-and-go landings, and landing taxi and arranged
for input to the computer routine. In addition temperature exceedance
functions may be placed in the program to provide a temperature cor-
responding to each stress occurrence,

It is assumed that the stresses and temperatures ave randomized
within each phase of flight. The ordering of missions flown within
a lifetime may be predetermined or determined randomly. In addition,
some freedom is allowed in selecting the flight time in a mission
randomly. This feature is useful in the case where the exceedance
data arederived from flight recorder data.

In all flight phases, the random sampling is done without
replacement. As a consequence, the exceedance function derived from
the flight-by-flight load sequence is identical with the input ex-
ceedance function.

The computer program along with a sample problem is in¢luded.
This program terminates at the point of writing the flight-by-flight
sequence of loads. To be of practical value, the output of this routine
will have to put on cards or tape (whatever is required by the specific
requirements of the test set-upg.
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SECTION II

DESCRIPTINN OF METHOD

Based on flight recorder data, or for a new design, the mission
profiles, the stress spectrum for positive load factors and the stress
spectrum for negative load factors can be computed. The method for
doing this was developed in Reference 1. These results when combined
with gust, landing, and taxi Toads can be used to generate the fatigue
test loading sequence.

There are two possibilities that will be considered for this
sequence. These are

Case 1. - Stress spectra derived from flight recorder data
For this case the basic assumptions are

a. Loading randomized within a specified weight
\ interval and loadings per unit time fixed within
an interval

b. Weight intervals treated as nonrandom within a
given mission type

¢. Mission type treated as random or nonrandom within
aircraft life

d. Hours per flight are randomized

e. Temperature treated as random within a given
weight interval

Case 2. - Stress spectra derived from the mission profiles
The basic assumptions are

a. Loading randomized within a mission interval and
loadings per unit time fixed within a interval

b. Mission intervals treated as nonrandom within a
given mfssion type

c. Mission type treated as random or nonrandom within
aircraft life

d. Hours per flight determined from the appropriate
mission profile or randomized

f e. Temperature treated as random within a given
; mission interval
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For both of these cases the following assumptions

will

(a)

(b)

be made

The sampling of the stress spectra will be
done without replacement

When treated as a random process the mission
type will be sampled without replacement

The flight-by-flight fatigue test loading sequence
fo; a specified mission is developed in the following
order:

(a)

(b)

(c)

(d)

(e)

Aircraft in take-off configuration resting on
the landing gear

Take-off taxi load cycles applied for the
time appropriate to this phase. It is
assumed that the first load is a maximum,
then a minimum followed by a maximum etc.
Further, it is assumed the last load is a
minimum.

The flight 1oad cycles are applied mission or
weight (as appropriate) interval by interval for
the entire flight. The first loading in flight
is a maximum. This is followed by a minimum
(either from the population of one g load or
the population of less than one g loads). The
maximum-minimum-maximum etc. sequence is con-
tinued throughout the segment. The last flight
load in each segment is assumed to be a minimum.
As an option, the time spent in a given flight
may be selected randomly. A selection may be
made for each mission interval (or weight
interval) in a mission.

The landing impact follows the last minimum
flight load. This is a one time loading that
is derived from a distribution of sink speeds,
attitude, etc,

The final part of the loading sequence is the
landing taxi. This is a cyclic loading with
the first load a maximum followed by a minimum
and then another maximum etc. It is assumed
that the last load is a minimum. The time
spent in landing taxi is that which is appro-
priate to the mission specified.

e b,
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For each flight load occurrence in a mission or weight interval
there will be an associated temperature derived from the velocity
and altitude variations within that segment. It will be assumed
that the population of temperatures is independent of the population
of loads. Consequently, the sampling of tne temperature population
does not depend on the loading that ha, been selected for that time
in the mission.

The following definitions describe the functions required to
implement this process.

Suppose each of a, b, Np, and Nm a positive integer such that a
is in [1, Np] and b is in [1, Nm]. Further, suppose that ab is the

stress at the ath control point for the aircraft resting onR its
landing gear ready to fly the bth mission.

Suppose that M#? is a positive integer and o#? is a simple
P p
graph such that the x-projection of o%% is the set of integers in

p
1, M%?p] and if i and ¢l are in [, M??p] then °$$p(i) is

less than o%? (i+1)° u%? is a finite number sequence with x-
p p

projection [1, M#%p]° Now suppose that i is a positive integer in

0, Mggp ] and n$$; is a simple graph such that the point (°;$p(i)-

n??é (o%gp(i))) belongs to n%$; only if n??é (a?$p(1)) is the number

of take-off taxi load maximums during one lifetime at the stress
o?%D(i) for the ath control point of the aircraft flying the bth
mission. The total number of these take-off taxi load maximums is

ab
abl QTTp abl

n "TTp (o%gp(i))
Pr i=1

Therefore there are n%%‘ selection candidates to obtain the

Pr

the first one of the M%gp stresses. A selection is made from the

population of integers in [1, n%g ] on the basis that if 1 and j

Pt




are integers in [1, n#] ] then the probability of choosing 1 1is

Pt i

equal to the probability of choosing j. Now, suppose that n?—-?:, is

a simple graph with x-projection zero plus the set of integers in
b abl
0, M?.Tp]. Also, nrpp(0) = 0 and if 1 is in [, "?-rp] then

i
n3(i) = 3o (6.

P
Therefore, if j is an integer chosen from the integers in [1, n abl ] '
PT
\ then there exists a number m such that nabl (m-1) <3 % "TTp(m) !
abl ]

It is desired to sample the population of integers in [1, "TTp
T

) without replacement. Therefore, before the second selection of a maximum

—— e . o

stress is made the number of maximums at the stress °ﬁp(“‘) must be

reduced by one. Based on this reduction, the simple graphs "‘?!I)’;]) |

and n-?-t;; are transformed into "?‘tl": and n-?—-?-: It follows then if !

n?-tl’-z = -?-?1 -1 and if j 1s an integer chosen from the integers 4
Pt Pt

in 1, nab2] then there exists a number m such that n%;’.g(m-l) <js n%gg(m).

This process can be repeated until all of the maximums have been selected.

Suppose that b is a positive integer and a‘b is a finite number
n TTn

ab]

sequence with x-projection [1, nd Now suppose that 1 is a positive

integer in [1, M#.rn] and ngl fs a simple graph such that the point
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(22 (1), 221 (32 (1))) belongs to n32) only if nio) (o33 (1)) fs the

number of take-off taxi load minimums during one lifetime at the stress
a??n(i) for the ath control point of the aircraft flying the bth mission.
The total number of these take-off taxi load minimums is

b
nabl = ?ng nab1 ( (1)) = ab]

m  u TT
Ny i=1 n pT

In this case there are the same number of selection candidates as
for the take-off taxi load maximums. The selection from the minimums

is made on the same basis as from the maximums. Suppose that n%#ﬁ

is a simple graph with x-projection zero plus the set of integers in
(1, M$$n]. Further, suppose that nabl(o) = 0and if i is in [1, MgT“

i
CHUREE S A G

Therefore, if j is an integer chosen from the integers in

bl abl X abl
[1, n22' ] then there exists a number m such that n <jsn
s TTn(m~l) TTn(m)

Nt
As in the case of the maximums it is desired to sample the minimums

without replacement. Consequently, the simple graphs n?%‘ and n%?l are
n n

b2 ab2
transformed to nd2¢ and n22¢, etc.
LA LLA

Suppose that each of ¢ and Ng is a positive integer such that ¢ is

in 1, Ng]. Further, suppose that ":bc is a positive integer and
P

ogbc is a finite number sequence with x-projection [1, Mgbc]_ Now,
p p
suppose that i is a positive integer in [1, M:bcl and ngbCI is a
p p

"v
¥




abcl, abc
) (cF (i))) belongs to
abcl

n22€1 on1y if ndPST1(63PC ) §s the number of flight "positive g loads"
F, £y (O (1)

simple graph such that the point (cF (‘), nF

during one lifetime at the stress ogb?i) for the ath control point of
P

the airplane flying the cth interval of the bth mission. The temm
"positive g loads" refers to those maximum load occurrences corresponding
to n, in excess of one.

The total number of these positive g loads is
abc

M
;bcl - sz ngbc'l (agbc )
PT i=1 p p(1)

For the first load selection after take-off there are ngb1]
P
ab1

selection candidates to obtain one of MF stresses. A selection

is made from the population of integers in [1, n:blll on an equal

pT
abel

probability basis (as for the taxi). Now, suppose that g is a
P

simple graph with x-projection zero plus the set of integers in

0, M::c]. Also, ng fl) = 0 and if i is in [1, "::c] then
adbcl 1 el (o ¥1K0).
p(i) k=1

bll]

Thus, if j is an integer chosen from the integers in [1, ng
Pr

then there exists a number m such that n;:};_]) <Js nS:};).




¥

——

n:_bcl(cabc

This population is also sampled segment by segment without

replacement until all of the maximums are selected.

Suppose that M?bc is a positive integer and agbc is a finite
n n

number sequence with x-projection [1, Mgbc ]. Further, suppose that
n

1 is a positive integer in [1, Mgbc] and n:bc‘ is a simple graph such
n n

that the point (o::%i), n::C1 (°?:f1))) belongs to ng:CI only if

F (1)) is the number of "negative g loads" during one lifetime
n

at the stress °:b%i) for the ath control point of the airplane flying
n
the cth interval of the bth mission. The term “negative g loads" refers

to those minimum load occurrences corresponding to n, less than one.

The total number of these negative g loads is

M:bc
abel _ n abcl , abc
ng = ¥ . ng (an (1))

r
It is assumed that each positive g loading is followed by efther

a negative g load or by a "one g load" (a "one g load" is a load cor-

responding to an n, minimum equal to one).

The total number of one g loads for the ath control point of the

aircraft flying the cth interval of the bth missfon is
abcl , abel n:bcl

St Pr nr

F
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The stress spectrum for the one g loads will be derived from the
velocity, altitude, and weight interval load occurrences that were
used for the positive g load stress spectrum. It is assumed that
for each load occurrence the normal load factor will be equal to one.
To obtain the correct number of minimums from this spectrum, the
number of loadings atbg?ch stress level will have to be multiplied

by the ratio nabcl/n,a; . The resultant one g maneuver load
g P1
T

spectrum can be defined as follows:

Suppose Mggc is a positive integer and O;ZC is a finite
number sequence with x-projection the interval [1, Mggc]. Also,

suppose that i is an integer in [1, M:gc] and n:SC] 1s a simple

graph such that the point (oggc(i), ngzc‘(aggc (i))) belongs to
abcl

Mg only if n:ZCI(cggc(i)) is the number of "one g loads"

during one lifetime at the stress oggc(i) for the ath control

point of the airplane flying the cth interval of the bth mission.
Note that

bc
abcl F
an = 59 n’a:bcl (cgbc(i))
T 41 9 9

The selection of the flight 1oad minimum is complicated by the
fact that it may come from one of the negative g loads or it may come
from one of the one g loads. This condition may be handled as follows:
Suppose abel is a simple graph with x-projection zero plus the set

n
Fn
of integers in [1, MEXC + MID® 1. 1f i 4s in [1, MEC] then

i
adel (1) s : nBec! (oF2CUN. If 4 15 in

D5 + 1, MES e MEXCT then nliC(1) is

i

-M
anT + i . ng n::CI (aggc(k)). Also, n::CI(o) = 0. Therefore,
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for the first flight 1oad minimum selection, if j is an integer
chosen from the integers in {1, b ] then there exists a number

. anT
m such that n211(m-1) < 3 < n®m). Again, the sampling is made
Fn - 'Fn

without replacement so that the number of minimums is reduced by

abll abll ab12 to n2P12 abie

one. The transformations of an s Peo s and "n Fg * Ngn s

and n:_:]Z follows from this reqirement. This population is sampled
segment by segment until all of the minimums are drawn.

The landing impact stress spectrum will be sampled once per
flight without replacement. This spectrum can be defined as follows:

Suppose be is a positive number and ozb is a finite number sequence
i i

with x-projection [1, Mla_:’ 1. Further, suppose j is a positive integer
in (1, Mla-:’ ] and nf:l is a simple graph such that the point (o:: (3),

ndb1 (53b 4y) belongs to n3®! only if n07 (o230 (j)) is the number
L, L t.i l.i Ly
of landing impact minimums during one 1ifetime at the stress
o, (3) for the ath control point of the airplane flying the bth
i
mission,
b ab
Suppose that N:T is a positive fnteger and 97 is a finite

P P
number sequence with x-projection [1, Mf? ]. Further, suppose that
P

1 is a positive integer in {1, Mf_g ] and nt-?l is a simple graph such
p p

ab

that the pofnt (of?p(i). nf%l (uLTp(i))) belongs to it only if

n2b (qab (1)) is the number of landing taxi load maximums during
I..Tp I.Tp

one lifetime at the stress of_g (i) for the ath control point of the
P
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aircraft flying the bth mission. The total number of these
maximums is
":b
T

abl p .abl ab
n = I n (o7 (1)).
LTpT i=1 LTP LTp

The landing taxi stress selection is analogous to that
selection used for the take-off stresses. In this case there

abl
are n 'y

Pr

selection candidates to obtain the first one of the

M:g stresses. This selection is made on an equal probability

abl

basis. Now suppose that T is a simple graph with x-projection

P
zero plus the set of integers in [1, Mf? 1. Also, n:?‘(o) = 0 and
p P
if i is in [1, M2 ] then
LTp

i
abl,. abl
nr (i) = £ n
Lrp P LTp

(o83 (k)
p
The simple graph nfgl {s used to determine the stress that

corresponds to the selection from the nt?l
Pr

Again, the sampling is done without replacement until the
entire population has been selected.

integers.

Suppose Mf? is a positive integer and ofg is a finite
n

n
number sequence with x-projection [1, Mtg J. Further, suppose
n
that 1 is a positive integer in [1, Mtg ] and n:$1 is a simple
n n
graph such that the point (of# (i), nf?l (af? (i))) belongs to
n n n

nt?l only if nf#ﬂ (af?n(i)) is the number of landing taxi load

g gy e T




minimums during one lifetime at the stress afg (i) for the ath
n

control point of the aircraft flying the bth mission. The total
number of these maximums is

Mab
abl LT _abl s
n = g~'nn (o, + (1))
LTnT i=1 LT“ LTn

The minimum stress selection is made on the same basis as

abl
LTn

is a simple graph with x-projection zero plus the set of integers

in [1, 33 1. Also, nf.?.](o) = 0 and if i is in [1, M2 ] then
n n n

the maximum stress selection. For this purpose suppose that n

j
abl ab

= I n (673 (k))
k=1 LTn LTn

abl
ny (1)
LTn

The sampling for the minimum stresses is done without re-

placement until all of the candidates have been selected.

To include the temperature effects on the test, the following
functions need to be defined. Suppose that “gbc is a positive

integer and T:bc is a finite number sequence with x-projection

[, M;bc]. Further, suppose that i is a positive integer in

0, M:bc] and n?bCI is a simple graph such that the point

(12%¢(1), n2%¢1(12°%(4))) belongs to n2°CT only if nd°CT (12PC())
is the number of occurrences during one lifetime of the temperature
T:bc(i) at the ath control point of the airplane flying the cth
interval of the bth mission.

The total number of these temperature occurrences must agree
with the number of load occurrences. That is,

12




Mabc

F
gbc‘ s 3 n'a:bC] (Tanc(i)) = zngbC]
T i=) PT

The temperature sampling is made without replacement first

from the set of integers in [1, ab”]. For this purpose suppose
n?bCI is a simple graph with x-projection zero plus the set of

integers in [1, Mabc]. Also, nabCI(o) = 0 and if i is 1in [1, Mabc]
F

then
abcl, . !
"IF (") L

nabC] (Tgbc(k))
k=1

Therefore, if j is an integer chosen from the integers in

[] nab]]
F ] then there exists a number m such that
T

ab]](m_]) < J < anll(m)

This population is sampled segment by segment until all
temperatures have been selected.

The special case of the touch-and-go landing must be considered.
For this case it is assumed that there are two loads. First, there
is a landing impact load followed by a “one g" load. The first touch-
and-go in a given mission is assumed to be preceded by a flight load
minimum. If there are repeated touch-and-go landings it is assumed
that there are no flight loads between them.

The required functions for this case are defined as follows:
Suppose ,ab is a positive integer and ab is a finite number
%1g °T6,
sequence with x-projection [1, M?g J. Further suppose that j is a
i

positive 1nteger in [1, MT J and nab] is a simple graph such that
G T61

the potnt. (638 (5), o) <°m (30)) betongs to nfe) omy it nfe)

(a (j)) is the number of touch -and-go landing impact loads during
one lifetime at the stress a (j) for the ath control point of the

13
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aircraft flying the bth mission. The total number of these landing
impact loads is

ab
G,
nab] —— abl (0 (J))
TG1
J =l
Now, suppose that n?g‘ is a simple graph such that the x-~projection

of n abl i< zero plus the 1ntegers in 1, Also, ab](o) = 0 and
TGi G

"TGi
if §j is in [0, Ma ] then
‘()=J£ i‘“"( )
"TG J el

The sampling of the population of integers in [1, "Tg]] is made

T
without replacement as in the case of the previously defined normal
landing fmpact.

For the following one g load suppose that Mgg is a positive

ab

integer and oy is a finite number sequence with x-projection

0, M%g 1. Further, suppose that i is a positive integer in [1, M?g 1
9

and 3! s a simple graph such that the point (c (1), abl (o7 (1))
TGg G TG

abl

belongs to nd>' only if nd abl (a
TG TG

(i)) is the number of one g load con-
ditions (after a touch-and-go landing) during one lifetime at the stress

°TG (1) for the ath control point of the aircraft flying the bth mission.
9

The total number of these loads must be the same as the touch-and-go
impact loads. Therefore

b
G
n?z1 = 9 n?E‘( (1)) = nab]
9 = T

14




Y To fascillitate the sampling process suppose that n?gl is a
" 9

simple graph such that the x-projection of n%g‘ is zero plus the
g

set of integers in [1, M%E ]J. Further nggl(o) = 0 and if 1 is in
g g

RN M?.g ] then
9

i
abl abl , ab
ne (1) = £ n3. (o3 (k))
TGg k=1 TGg G

The sampling of the population of integers in (1, ngg]] is made :
9

without replacement.
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SECTION III

DESCRIPTION OF COMPUTER PROGRAM

1 NOTATION
NCASE

1 if flight maneuver stress spectra is derived from
recorded data

2 1if flight maneuver stress spectra is derived from
mission profiles

NM - Number of missions

NRANM = 1 if missions are randomly selected
= 2 1if mission selection is nonrandom
NMTMS = 1 if the number of maximum flight load occurrences per

mission is nonrandom. If NMTMS >1 then NMTMS
is the number of possible candidates for random
selection of the number of maximum flight load occurrences
per mission
NFLT - Number of flights in one lifetime
NHRS - Number of flight hours in one lifetime

MISRPT - Number of times a mission sequence occurs in a lifetime
(for nonrandom mission selection)

MNUMS - Number of different mission selections in a sequence
(for nonrandom mission selection)

NS(i) - Number of mission intervals in the ith mission
(excluding take-off and landing)

NTG(i) - Number of touch-and-go landings in the ith mission

NTEMP(i) = 1 if a temperature profile is not included in the ith
mission

=2 1if a temperature profile is included in the ith missfon

NTTF(1) - Number of maximum take-off taxi load occurrences per flight
for the ith mission

NFF(k,1,§) -~ Number of maximum flight 1oad occurrences per flight for
the kth selection from NMTMS possible candidates for
the jth interval of the ith mission

NLTF(1) - Number of maximum landing taxi load occurrences per flight
for the ith missfon

16
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MNUM(i) - The ith mission number selected (nonrandomly) in a mission
sequence that occurs MISRPT times in a lifetime

e e =

NUMRPT(i) - The number of entries of MNUM(i) within a mission sequence

NFRAC(k, i, j) - Number of times per lifetime that the kth selection from
NMTMS possihle candidates for the jth interval of the 1th
mission that the number NFF(k, 1, j) is selected ;

NUMML(i) - Number of times the ith mission occurs in one 11ifetime

MTTP(i) - Number of maximum take-off taxi load intervals for the ith
mission

MTTN() - Nuimb?r of minimum take-off taxi load intervals for the ith
mission

iy g

MFP(1, j) - Number of positive g load intervals for the jth interval of
the ith mission

MFN(1i, j) - Number of negative g load intervals for the jth interval
of the ith mission

MFG(i, j) - Number of one g load intervals for the jth interval of
the ith mission

Y o
» .-Lé-#%: L

MLI(i) - Number of landing impact load intervals for the ith mission

MLTP(1) - Nimb:r of maximum landing taxi load intervals for the ith
mission

MLTN(i) - Number of minimum landing taxi load intervals for the ith
mission

MF(i, j) - Number of temperature intervals for the jth interval of
the ith mission

MTGI(i) - Number of touch-and-go landing impact load intervals for
the ith mission

MTGG(1) - Number of touch-and-go landing one g load intervals for the
ith mission

NTTP(1, j) - Number of maximum take-off taxi load occurrences in the
Jjth load interval for the ith mission

NTTN(f, §) - Number of minimum take-off taxi load occurrences in the
Jth load interval for the ith mission

NFP(4, j, k) - Number of positive g load occurrences in the kth load
interval for the jth interval of the ith mission

17
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NFN(i, j, k) - Number of negative g load occurrences in the kth
load interval for the jth interval of the ith mission

NFG(1, J, k) - Number of one g load occurrences in the kth load interval
for the jth interval of the ith mission

NLI(1, j) - Number of landing impact load occurrences in the jth load
interval for the {th mission

NLTP(4, j) - Number of maximum landing taxi load occurrences in the
Jth load interval for the ith mission

NLTN(1, j) - Number of minimum landing taxi lead occurrences in the
Jth load interval for the ith mission

NF(i, j, k) - Number of temperature occurrences in the kth temperature
interval for the jth interval of the ith mission

NTGI(i, j) - Number of touch-and-go landing impact load occurrences per
lifetime in the jth load interval for the ith mission

NTGG(1, j) - Number of touch-and-go landing one g 1oad occurrences per
lifetime in the jth load interval for the ith mission

TL ~ Temperature for all ground load conditions

SR(1) - Stress for the take-off configuration for the ith mission
(aircraft resting on the landing gear)

STTP(i, j) - Stress in the jth maximum take-off taxi load interval
for the ith mission

STTN(1,j) - Stress in the jth minimum take-off taxi load interval
for the ith mission

SFP(1, j, k) - Stress in the kth positive g flight 1oad interval for
the jth interval of the ith mission

SFN(i, j, k) - Stress in the kth negative g flight load interval for
the jth interval of the {th mission

SFG(1, J, k) - Stress in the kth one g flight load interval for the
Jth interval of the ith mission

SLI(f, §) - Stress in the jth landing impact load interval for the
ith mission

SLTP(1, j) - Stress in the jth maximum landing taxi load interval
for the ith mission

SLTN(1, J) - Stress in the jth minimum landing tax{ load interval
for the ith mission

18




TF(i, j, k) - Temperature in the kth flight temperature interval
for the jth interval of the ith mission

STGI(i, J) - Stress in the jth touch-and-go landing impact load
interval for the ith mission

STGG(i, j) - Stress in the jth touch-and-go one g load interval
for the ith mission
2 COMPUTER FLOW DIAGRAM AND PROGRAMS

The computer routine was coded in FORTRAN Extended Language
with the main program and subroutines arranged as follows:

SPECF Program (See Appendix A)

MAIN | l

‘
IEE::! : __'*'IE!IEHI
e
> searca]

PAGEHD INPUT

e —————— 4

MAIN - Main Program - Sets NZERO to zero and transfers control to GUIDE

GUIDE - Subroutine - Initially zeros input and output numbers and after
first case zeros output numbers before the calculations are
performed GUIDE is the subroutine for transferring control
to INPUT, COMP, and CALC in turn,

INPUT - Subroutine - Reads tn all input data. The details of the data
input are discussed later in this section

INAID - Subroutine - Called by INPUT to write certain input data.
INAID sets NZERO = 1 for control in GUIDE

PAGEHD - Subroutine - Writes out page heading including run identi-
fication, date, and page number

COMP - Subroutine - Checks the input data for compatibility as follows:
For 1 in [1, WM]
NTTF(i) - NUMML(1) = £ NTTP(4, J)

19




MTTN({)
NTTF(i) - NUMML({) = 3; : NTTN(3, §)

MLI(1)
NUMML(1) = g : NLI(i, 3)
MLTP(1)
NLTF(i) « NUMML(1) = = ] NLTP(i, )
JI
MLI(1) K
NLTF(1) * NUMML(Y) = 1 :
JS

MTGI(1)
NTG(1) - NUMML(i) = 3‘ : NTGI(1, J)

MTGG(1)
NTG(i) - NUMML(i) = ¢ NTGG(1, J)
=1

NM
NFLY = ;; : NUMML (1)

For § in [1, NS(1)]

NMTMS MFP(i, J§)

£  NFF(i, j, k) * NFRAC (i, j, k) = ¢ NFP(4, §, k)

k=) k=1

NMTMS MFN(3, §) MFG(1,J)

i : NFF(§, j, k) * NFRAC(Y, J, k) = i 1 NFN(1, §, k) + ﬁ ] NFG(1,j.k)

If any of the above conditdons are violated, an error signal will be
printed and GUIDE will be called.

CALC - Subroutine - Computes and prints flight-by-flight load sequence

SEARC1 - Subroutine - Makes random selection of stress where the
number of occurrences per l{fetime is a one dimensional

array

SEARC2 - Subroutine - Makes random selection of stress where the

! number of occurrences per lifetime is a two dimensional
array

SEARC3 - Subroutine - Makes random selection of stress of temperature
where the number of accurrences per 1ifetime is a three
dimensional array

IRET i LR TTT, T
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3 EQUIVALENCE TABLES

A1l input numbers for this routine are placed in blank common.
A1l input floating point numbers are called parameters and are con-
tatned in P (dimensioned 13,000). A1l input fixed point numbers are

called integers and are contained in N (dimensioned 13,500).

To

make the program usable, EQUIVALENCE statements are used to give the
P and N numbers more recognizable names. The SPECF program parameter

and integer tables are given below.
EQUIVALENCE TABLE - P (Parameters)

P Dim Term P Dim Term
1 (1) 1! 101 (12) SR(1)
m SR{12)
18§ (12,20) STIP (1,1)
354 STTIP(12. 20)
415 (12,20) STIN (1.1)
654 STTN(12, 20
7115 | (12, 10, 20) | SFP(1, 1,1
3114 sFP(12, 10,20)
ms | (12, 10, 20)| sea(1, 1, 1)
5514 sFN{12, 10,20)
5515 | {12, 10, 20) | SFe(1, 1, 1)
7914 SFG(12, 10,20)
7915 (12, 20) | stif1, 1)
8154 sLI(12, 20)
8215 (12, 20) | SLTP(1, 1)
8454 sLTP(1e, 20)
8515 (12, 20) | sLN(1, 1)
8754 SLTN(12, 20)
8815 | (12, 10, 20)| TF(1, 1, 1)
11214 17(12, 10,20)
1215 (12, 20) | STeI(1, 1)
11454 sT6I(12, 20)
11515 (12, 20) | sve&(1, 1)
11754 STGG(12, 20)
11815 (300) STRESS(1)
12114 STRESS (300)
12115 (300) TEP(1)
12414 TEMP(300)
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EQUIVALENCE TABLE - N (Integer)

N Dim Term N Dim -Term

1 1) IDENT

2 1 NPF

3 8 NPF2 115 (12, 20) NTTP(1, 1)

4 1 NPF3 354 NTTP(12, 20)

5 1 NPF4 35 (12, 20) NTTN(1, 1)

6 1 NPF5 654 NTTN(12, 20)

7 1 NPF6 s (12, 10, 20) | NFP {1, 1, 1)

8 1 MONTH 34 NFP(12, 10 20)

9 1 DAY MNs (12, 10, 20) | NEN{i, 1,°1)

10 1) YEAR 5514 NFN(12, 10,20)

1" 1 NCASE 5515 (12, 10, 20) | WFG(1, 1, 1)

12 1 NM 7914 NFG(12,10, 20)

13 1 NRANM 7915 (12, 20) NLI(Y, 1)

14 ) NMORE 8154 NLI{12, 20)

15 1 NMTMS 8215 (12, 20) NLTP(T. 1)

16 1 NFLT 8454 NLTP(12, 20)

17 1 NHRS 8515 (12, 20) NLTN(T, 1)

18 1 MISRPT 8754 NLTN 12. 20)

19 1 MNUMS 8815 (12, 10, 20) | NF(1, 1, 1)

20 ] n214 NF 12. 10,20)
1215 (12, 20) NTGI(1, 1}
11454 NTe1(12, 20)
11515 (12, 20) NTGG(1, 1)
11754 NTGG(12, 20)
11815 (12) NTTP(1)
11826 , MTTP{12)
11830 (12) MTTN(1)
11841 MTTN(12)
11845 (12, 10) MFP(1, 1)
11964 MFP(12, 10)
11965 (12, 10) NFN(T, 1)
12084 MFN(12, 10)
12085 (12, 10) NFG(1, 1)
12204 NFG(12, 10)
12205 (12) mi(1)

48 21; NZERO 12216 MI(12

49 1 NPAGE 12220 (12) NLTP(Y
12231 MLTP(12)

22
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EQUIVALENCE TABLE - N -  (Intege:™
N Dim Term
12235 (12) m.min
12246 MLTN(12
12250 (12, 20) MF(1, 1
12369 MF(12, 10)
12370 (12) MTGI(1)
12381 MTGI(12)
12385 (12) MT6G(1) -
12396 MT6G(12)
12400 (12) NS(1) ,
12411 Ns(12 :
12415 (12) NT6() g
12426 NTG(12) :
12430 (12) NTEMP(1)
12441 NTEMP(12) :
12445 (12) NTTF(1) ;
12456 NTFF(12) ;
12460 (3, 12, 10) NFF(1, 1, 1) :
12819 NFF(3, 12, 10) }
: 12820 (12) NLTF{T)
) 1283} NLTF{12)
| 12835 (50) MNUM(1)
\ 12884 MNUM(50) :
L 12885 (50) NUMRPTi] ) |
1 12934 NUMRPT(50) ‘
12935 | (3, 12, 10) NFRAC(1, 1, 1) )
13294 ;| NFRAC(3, 12, 10) '
13295 (12) , | Nowa(i] :
13306 NUMML(12) i
‘* {
|
1
; |
|
!
23 }
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4 INPUT DATA

A1l of the input data described below is read into the program
by means of the subroutine INPUT. This program is a general purpose
routine to read the P (parameters) and N integers. There are several
options by which this may be done by this routine. A suggested deck
arrangement is givei: as follows:

1415 Format
IDENT| Y1 ;1 | NPF3| O | NPF5| NPF6 | MONTH | DAY | YEAR | NCASE| NM | NRANM{ 0
515 Format
NMTMS | NFLT | NHRS | MISRPT | MNUMS |
72H Format
[ Run Description 1
724 Format
[ Run Description
315 Format

100 100 + NM 1

6£10.3 Format

SR(1) - SR(NM) J
15 E15.7 Format
1 TL |
315 Format

12400 12399 + NM 1

i g——— e
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1215 Format

I NS(1) - NS(NM) i
(NS(i) must not exceed 10)
315 Format
{12415 | 12414 + v | 1
1215 Format
| NTG(1) - NTG(NM) B
315 Format
{12430 | 12429 + nv [ 1 |
1215 Format
L NTEMP(1) - NTEMP{NM) ]
315 Format
12445 | 12444 + M | 1 |
1215 Format
NTTF(1) - NTTF(NM) |
315 Format
[12820 | 12819+ | 1}
1215 Format
[ NLTF(1) - NLTF(NM)
25
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315 Format
[13295 | 13294 + v | 1]

1215 Format ‘
[ NUMML (1) - NUMML (NM) |

If NRANM = 1 go to (bb), if NRANM = 2 go to (aa)

315 Format 1
(aa) 12835 | 12834 + mvuMs | 1 |
1215 Format
I MNUM{T) - MNUM(MNUMS) ]
315 Format
{12885 | 12884 + mnuMs | 1]
1215 Format
L NUMRPT(1) - NUMRPT (MNUMS) ]
(bb) 315 Format

meis | naia+em | 1|

1215 Format
[ MTTP(1) - MTTP(NM) |

(MTTP(1) must not exceed 20)

315 Format
{11830 | 11829+ | 1|

| 1215 Format
: [ MTTN(1) - MTTN(NM) ]

i (MTTN(1) must not exceed 20)

(12205 | 12208 + W | 1)

() - mi(m) ]

!
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315 Format :
[12220 | 12219+ | 1]
1215 Format '

[ MTP(1) - MLTP(NM) ]

315 Format
[12235 T 12238 + nM | 1 |
1215 Format _

| MLTN(1) - MLTN(NM) ]
If § is in [, NM] and NTG(i) = 0 go to (b), otherwise go to (a) ;
}
(a) 315 Format T

{12370 | 12369 + M| 1]
12I5 Format
| NTGL(1) - MTGI(NM) ]

(MTGI(i) must not exceed 20)

27
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315 Format

12385 | 12384 + M | 1 |

1215 Format
[ MTGG(1) - MTGG(NM)
(MTGG(1) must not exceed 20)
15 Format
(b) (]
715 Format
. s ]y [y ) 1Y 32 | 20
6E10.3 Format
| STTIP(1, 1) - STTP(1, MTTP(1))
715 Format
s |1 1 fmme(E) [ 1 f2 | 2]
6E10.3 Format
| STIP(1, 1) - STTP(i, MTTP(1))

715 Format

, {nns J v | wm [ wrre(e) | 0 [ 12 [ 20]

! 6£10.3 Format

v

y STTP(NM, 1) - STTP(NM, MTTP(NM))

| 28
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b

15 Format
715 Format
45 1 1 MTTN(1) 1 12 20
6E10.3 Format
STTIN(1, 1) - STTN(1, MTTN(1)j j
N 715 Format
Tas T [ i Jwrmai) [ 1 [ 12 | 20
6E10.3 Format
STIN(i, 1) - STIN(i, MTTN(i)} J
715 Format
Pls [ 1 [ mq () | 7 ] 12 ] 20
6£10.3 Format

| STIN(NM, 1) - STTN(NM, MTTN(NM))

15 Format
L NM
) T NS(1)
y i=1

715 Format |
ns 1] v [ we(,1) |12 [0 | 2 i




6E10.3 Format

[ sFp(1, 1, 1) - SFP(1, 1, MFP(1, 1)) ]

715 Format

[75s T [ 5 T wra,3)] 12 [ 10 | 20}

6E10.3 Format
| sFp(d, 3, 1) - SFP({, §, MFP(i, J)) |

715 Format
[ 715 | nv | ns(nw) MPPOWNS(wMY 12 [ 10 [ 20]

6E10.3 Format

| SFP(NM, NS(NM),1) - SFP(NM, NS(NM), MFP(NM, NS(NM)) ]
IS Format
NM
r  Ns(4)
i=1
715 Format

fans | v { v ] wnd, ) | 12 ] 10 ] 2]

6E10.3 Format
l SFN(1, 1,1) - SFN(1, 1, MFN(1, 1))

715 Format

(s [ + T g wN@i, ) | 12 [ w0 | 20]




6E10.3 Format

L SPN(i, j, 1) - SFN(i, j, MEN(i, J)) 1
715 Format
(3135 ] nM | ns(w) | wEN(ww, Ns(wM)) [ 12 | 10 | 20]
6E10.3 Format
[ SFN(NM, NS(NM), 1) - SFN(NM, NS(NM), MFN(NM, NS(NM)) B
I5 Format
NM
L NS(i)
i=1
715 Format
[ssi5 | v ] 1| weta, 1) | 12 | 0] 20]
6E10.3 Format
L SFe(1, 1, 1) - SFG(1, 1, MFG(1, 1)) |
715 Format
|55 | i | 4 | Mee(i, ) | 12 ] 1w | 20}
6E10.3 Format
[ SFe(i, j, 1) - SFG(i, j, MFG(i, J)) ]

715 Format

{5515 | MM | Ns(wM) | MrG(ww, Ns(ww)) T 12 ] 0 [ 20]

3
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6E10.3 Format
[ SFG(NM, NS(NM), 1) - SFG(NM, NS(NM), MFG(NM, NS(NM)) B

15 Format

NM
z NS(1) * (NTEMP(1) -1)

If this card entry = 0, omit and go to (d), otherwise go to (c).

(c) 715 Format
(8815 T N T ws(n1)) T wr(mi, Ns(n1)) T 12 J 70 | 20]

6E10.3 Format
|_ TF(N1, NS(N1), 1) - TF(N1, NS(N1), MF(NT, NS(N1)) |

715 Format

[es1s | 1+ [ § | MF(4,3) | 12 | 10 | 20|




6E10.3 Format
[ TF(, 3, 1) - TF(1, 3, MF(i, 3)) |

715 Format
(8815 [ N2 | wns(N2) | MF(N2, as(N2)) | 12 T 10 | 20]

6E10.3 Format
[ TF(N2, NS(N2), 1) - TF(N2, NS(N2), MF(N2, NS(N2)) ]

N1 is first mission with NTEMP(N1) = 2
N2 is Jast mission with NTEMP(N2) = 2

(d) 15 Format ‘
’ [w] ;’
715 Format

{7915 1 v 1 1 ma) | v [ 121 21

6E10.3 Format
| SLI(T, 1) - SLI(1, MLI(1)) A

715 Format

frovs { v 1 ¢+ ] midl v 121 a0}

6E10.3 Format
[ sLI(i, 1) - SLI({, MLI(1)) B

715 Format
(7915 1 1 | w | Wi | 11 12 | 20
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6E10.3 Format

[_sti(w, 1) - sLI(wd, WLI(1)) |
IS Format
[1w]
|
715 Format

feis | v [ v T mre() [ 7 ] 12 2}

6E10.3 Format
[ sPQ, 1) - sLe(1, map()) J

715 Format

fezis | 1 | ¢ | mre(d) | v | 12 | 20]
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6E10.3 Format
| [ sue(d, 1) - sLre(d, wTP(1))
i 715 Format
}
| leaas | v [ m JTwreew) [ 7 [ 12 | 20]
" 6E10.3 Format
SLTP(NM, 1) - SLTP(NM, MLTP(NM))
I5 Format
715 Format
{8515 | 1+ | 1 [ () | Vv T2 2]
6E10.3 Format
[ SLTN(1, 1) - SLTN(1, MLTN(1))
715 Format
18515 T 1 [ i [ manGi) | 1 | 12 | 20}
6£10.3 Format
[ SLTIN(4, 1) - SLTN(i, MLTN({))
715 Format
l8sis t 1 f nv ] mTn(w) [ 1 ] 12 ] 20]
i 6E10.3 Format
| [ SLTN(NM, 1) - SLTN(NM, MTLN(NM))
f
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15 Format

[1a]

N3 is the nunber of missions that have a touch-and-go landing.
If N3 = 0 omit this card and go to (f), otherwise go to (e).

(e) 715 Format
in2is T v T na T wei(na) T 7 T 32 T 20}

6E10.3 Format
[ STGI(N4, 1) - /STGI(N4, MTGI(N4)) ]

715 Format
fnais | 1§+ Pomeri) ] v [ 12 | a0

6£10.3 Format
[ sTar(1, 1) - steI(i, MIsI(i)) |

715 Format

fnais | 1 | ns | omrar(ns) | 1 (12 | 20 '

6E10.3 Format
[ STGI(NS), 1) - STGI(N5, MTGI(N5)) ]

N4 is first mission with NTG(N4) # O
N5 is last mission with NTG(N5) # O

15 Format

Ve @
)




715 Format
[nsis [ 1 [ n [ mresva) | 1 | 12 | 20|

© '6£10.3 Format
[ STGG(N4, 1) - STGG(N4, MTGG(N4)) ]

715 Format
[vsis T 1 [ i [ wee(i) [ 1 | 12 [ 20]
6£10.3 Format
| STGG(1, 1) - STGG(i, MTGG(i)) ]

715 Format

[nis1s T 17 [ a5 | mrea(ns) [ 1 [ 12 | 20]

6E10.3 Format .
| STGG(NS, 1) - STGG(N5, MTGG(NS)) ]

(f) 15 Format

715 Format .
[Gzee0 [ 1 ] 7 [ ws() ] 3 [ 12 | 0] E

1215 Format
NFF(1, 1, 1) - NFF(1, 1, NS(1))

715 Format

[h2s0 T 1 | § [ as(3) 1 3 | 12 | o]
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| 1215 Format
L NFF(i, j, 1) - NFF(i, J, Ns(3)) 1
715 Format
(12460 | NaTMs | NM | Ns(NM) | 3 [ 12 | 0]
1215 Format
[ NFF(NMTNS, WM, 1) - NFF(NMTMS, NM, NS(NM)) |
I5 Format
715 Format
(2935 T v [ v T as(y | 3 1 121 0]
1215 Format
[ NFRAC(Y, 1, 1) - NFRAC(1, 1, NS(1)) ]
715 Format
{12935 | 4 | 3 | wns(3) | 3 | 12 | 10}
1215 Format
[ NFRAC(1, J, 1) - NFRAC(1, J, NS(3)) ]
1 715 Format
" 72935 1 wams | W | Ns(w) | 3 | 12 | 10]
1215 Format
[ NFRAC(NNTMS, NM, 1) - NFRAC(NMTMS, NM, NS(NM)) ]
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I5 Format
[w]

715 Format

s [ v [ v ey | 1 [ 12 | 20 ]

1215 Format

[ NTTP(1, 1) - NTTP(1, MTTP(1))

715 Format

fuus | v [ i | wed) [ v ] 12 ] 20

1215 Format

[ NTIP(4, 1) - NTTR(i, MTTP(1))

715 Format
(115 1 1 ] n | mroeqwm) | 3 | 12 | 20|

1215 Format

NTTP(NM, 1) - NTTP(NM, MTTP(NM))

I5 Format
[]

715 Format

{415 v | v ] miNnQ) | V] 12 | 20]
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1215 Format
| NTTN(1, 1) - NTTR(), MTTN(1))

@5 [ 1 ] 1 | won) | 1 ] 12 | 20]

1215 Format
[ NTING, 1) - NTIN(, MTTN(1)) B

(@5 [ 1 [ ww [ wron(w) [ 1 | 12 ]| 20

1215 Format
[ NTTN(NM, 1) - NTTN(NM, MTTN(NM)) ]

I5 Format

NM
I NS(i)
i=)

715 Format
s | 1 [ [ we, ) | 12 | 0 | 20|

1215 Format
NFP(1, 1, 1) - NFP(1, 1, MFP(1, 1))

| 715 Format
| (755 T 1] 3 ] wp(l,9) | 12 ] 10] 20
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1215 Format
[ Wee(4, 3, 1) - NFP(4, 3, MFP(1, 3)) 1

715 Format
] 715 | nM | ns(wM) | mee(nm, Ns(w)) | 12 [ 10 T 20]

1215 Format
l NFP(NM, NS(NM), 1) - NFP(NM, NS(NM), MFP(NM, NS(NM)) B

I5 Format

NS(1)

-~y M 22
=

715 Format

(31s | v 0 1 men(a, 1) | 12 {10 | 20}

1215 Format
[ WeN(1, 1, 1) - NFN(T, 1, MEN(T, 1)) i

715 Format
s T+ 1 5 Twi, ) [ 12 TwoT 2]

1215 Format
[ nFN(1, 3, 1) - NEN(4, 3, MFN(H, J)) |

715 Format
(3115 | NM_| NS(NM) ] MFN(NM, NS(NM)) | 12 [ 10 | 20

~aynEiy
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1215 Format
1 NFN(NM, NS(NM), 1) - NFN(NM, NS(NM), MFN(NM, NS(NM)) B
IS Format
NM
£ Ns(i)
i=]
715 Format

[s515 T 17 T 1 [ wme(r, 1) | 12 [ 10 [ 20|

1215 Format
t NFe(1, 1, 1) - NFG(1, 1, MFG(1, 1)) B

715 Format

(5515 [ 7 [ 4 [ ma(i, 3) [ 12 [ 10 T 20}

1215 Format
NFG(1, 3. 1) - NF&(1, 3, MFa(i, 3)) )

e

| 715 Format
[ 5515 T NM | NS(NM) ] MFG(NM, NS(NM)) | 12 | 10 | 20 |

1215 Format
L NFG(NM, NS(NM), 1) - NFG(NM, NS(NM), MFG(NM, NS(NM))

15 Format

(o]




715 Format
{7ots [ v [ v [ mr() [ 1V {12 | 201
1215 Format
{ NLI(1, 1) - NLI(T, MLI(1)) |
715 Format
[79ts T 17 [ i Tmii) | v [ 12 | 20]
1215 Format
[ NLI(d, 1) - NLT (i, MLI(1)) ]
715 Format

{7915 T v | s | ma(ww) | 1 ] 12 | 20|

1215 Format
[ nwr(am, 1) - NLI(WM, MLI(NM)) ]

I5 Format )
|NM l

715 Format

[e15 [ 1 ] 1 [ wmre) | 1 | 12 | 20|

1215 Format
| mIp(1, 1) - NLTP(1, MLTP(1))

715 Format

fears 11 1 i 1wy 1 0 1 121 20}
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1215 Format

{ NLTP(i, 1) - NLTP(i, MLTP(i)) B

715 Format
{8215 | 1 | N | mae(w) | 1 [ 12 | 20 ]

1215 Format
[ NLTP(NM, 1) - NLTP(NM, MLTP(NM)) ]
15 Format
715 Format

{ssis | 1 [ v {mmng) [ v |12 | 20]

1215 Format
[ mn(a, 1) - wLIN(T, MLTR(Y)) B
715 Format
{es15 | v ] & Tmng) [ 1 102 | 20
1215 Format
[ NLTNGE, 1) - NLTN(T, MLTN(1)) ]

[es35 T v 1 M | Mon(w) 1 1 1 12 | 20]

1215 Format
[ NCTN(AM, 1) = NLTN(NM, MLTN(NM)) ]

A R g R
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(9)

15 Format

i=]

NM
L NS(i)(NTEMP(i) - 1)

If this card entry = O omit and go to (h) otherwise go to (g)

715 Format

fsg1s | Ny | ws(m) | mr(N1, Ns(M1)) | 12 | 10 | 20|

1215 Format |
X [ NF(NY, NS(N1), 1) - NF(NY, NS(N1}, MF(N1, NS(N1)). |
715 Format *
[ea1s | + [ 4 [ m(i,g) [ 12 |10 | 20] @'
1215 Format :
[ WF(i, 4, 1) - NF(3, 3, MF(1, )} ] |
:
715 Format
[8a15 [ N2 | ns(v2) | mr(wz, ns(n2)) | 12 | 10 | 20
1215 Format
[ NF(N2, NS(N2), 1) - NF(N2, NS(N2), MF(N2, NS(N2)) B

N1 is first mission with NTEMP(N1) = 2
N2 is last mission with NTEMP(N2) = 2
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(h) 15 Format

N3 1s the number of missions that have a touch-and-go landing.
If N3 = 0 omit this card and go to (j) otherwise go to (i).

(i) 715 Format
[nats | 1 [ na | mrer(ne) | 1 [ 1z T 20]

1215 Format
| NTGI(N4, 1) - NTGI(N4, MTGI(N4)) |

715 Format
fvais T 1 T 4 Twers) ] v ] 12 ] 20

1215 Format ,
[ NTGI(i, 1) - NTGI(i, MTGI(i)) !

715 Format 1
fvais T 1 [ ns [ mrer(ns) [ 1 | 12 | 20|

1215 Format
[ NTeI(N5, 1) - NTGI{NS, MTGI(N5)) ]

i N4 is first mission with NTG(N4) # 0
N5 is last mission with NTG(NS) # 0

15 Format
N3

N
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715 Format
[nsis T 1 [ wa [ mrea(ve) [ 1 [ 12 [ 20}
1215 Format
[ nTGa(N4, 1) - NTGG(N4, MTGG(Na))
715 Format

[nsts | 1 | 4+ | mea(i) | 1 ] 12 | 20]

1215 Format

| wwee(i, 1) - NTGG(i, MTGG(i))

} 715 Format
{fnsis [ 1 [ ns | wmree(ns) | 1 | 12 | 20 |

1215 Format

NTGG(N5, 1) - NTGG(N5, MTGG(N5))

(J) IS Format
P NM

715 Format
{veas [ v ] v [ as() | v [ v2 | v |

1215 Format

[ wee(3, 1) - MFP(1, NS(1))

715 Format

{vieas T 1 [ 4 | ns(d) | v 112 | 10}
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1215 Format
MFP(i, 1) - MFP(i, NS(1)) 1
715 Format
[visas Tv [ we Jowsomy | 1 | 92 | q0] q
1215 Format

MFP(NM, 1) - MFP(NM, NS(NM))

I5 Format
NM
715 Format
11965 | 1 1 | Ns() | 1 12 | 10
1215 Format
[ wen(1, 1) - MRNQY, NS(2)) ]
715 Format
I (7965 1 1 | 1 L ns() | 1 [ 12 [0 |
1215 Format
| WeN(i, 1) - MFN(1, NS(1)) |
!
o 715 Format
"1
[96s T 1 [ w | Ns(w) | 1 | 12 110 |
1215 Format
[ WEN(WM, 1) - MEN(NM, NS(NM)) 1
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I5 Format
NM
715 Format
11208 | v [ v Ias() | 1 T2 )
1215 Format

[ wre(1, 1) - MF6(1, NS(1))

715 Format
12085 t 1 L4 Pasgy [ v} 2] o

1215 Format

I MFG(i, 1) - MFG(i, NS(1))

715 Format
{12085 [ v | o Ponse) | v | 32 | 0

1215 Format

[ MrG(W, 1) - MFG(NM, NS(NM))

I5 Format

NM
> (NTEMP(1) - 1)
i=1

If this entry = 0 omit and go to (1) otherwise go to (k)

(k) 715 Format

[D2250 | v | m | wsv) | 1 [ 12 | e |




v

1215 Format
[ w(N1, 1) - MF(M1, NS(NT)) N

715 Format

[12250 | v | & [ mas@i) | v | 12 | 10 ]

1215 Format
| MF(i, 1) - MF(4, NS(H))

715 Format
(12250 [ v ] N2 | nstw2) | v ] 12 | 10 |
1215 Format
[ WF(N2, 1) - MF(N2, NS(N2)) ]

N1 is first mission with NTEMP(N1 = 2
N2 1s last mission with NTEMP(N2) = 2

(1) END OF FILE

The first card contains fourteen (14) fixed point (integer)
numbers arranged in 15 fields. These entries are
(1) IDENT - run number
(2) 1
(3) 1
(4) 11+ 28 + 2L
N=114f1 1s in [1, NM] and NTG(i) # O
N = 0 otherwise
L=1{f NRANM = 2
L= 0 if NRANM = ]

(5) o

!
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(6) 8+ M+ 2N
M=11f i is in [1, NM] and NTEMP({) = 2
M = 0 otherwise
(7) 13+ 2M ¢+ 2N
(8) MONTH
(9) DAY
(10) YEAR
(1) NCASE
(12) NM
(13) NRANM
(14) 0

The second card contains 515 fields with the following entries

(1) NMTMS
(2) NFLT
(3) NHRS
(4) MISRPT
(5) MNUMS

The third and fourth cards contain run descriptive information
as desirved by the user.

The fifth and subsequent cards are arranged as shown above.

5 SAMPLE PROBLEM

A sample run is included to acquaint the user with the input deck
arrangement and the output listing. The case considered is an afrcraft
with a 1ifetime of twelve hours that is comprised of six flights. There
are two missions and the mission time and the mission selection is ran-
dom. A temperature profile is included in mission 1 and both missions

contajn touch-and-go landings. The input data and the output listing
are given below.
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As noted in the introduction, the spectrum printout as given by this
routine may not be useful for subsequent use in fatigue or fracture
mechanics calculation., It should not be difficult, however, to modify

this program to form the desired linkage through magnetic tape or other
device.
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! APPENDIX - SPECF PROGRAM LISTING

This 1isting given below is a FORTRAN extended language routine.
The DIMENSION statements are set up for an aircraft flying twelve
missions with ten mission intervals each. The EQUIVALENCE state-
ments are compatible with a spectrum for fifteen missions with
elght mission intervals in each mission. Consequently, this case
may be analyzed with a simple DIMENSION statement change.
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